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EASILY DIRECTION-CONVERTIBLE
RATCHET ASSEMBLY FOR A HAND TOOL

BACKGROUND OF THE INVENTION

1. Field of the Invention

This 1nvention relates to a ratchet assembly, more par-
ticularly to an easily direction-convertible ratchet assembly
for a hand tool.

2. Description of the Related Art

An example of conventional ratchet screwdrivers has
been disclosed i U.S. Pat. No. 5,379,873 and comprises an
clongated housing which has an axially extending cavity that
receives a drive shaft with a ratchet wheel, and an axially
extending peripheral slot that 1s confined by two opposing
vertical walls. The housing 1s further formed with a hori-
zontal bridge surface and an inclined support face so as to
support two ratchet pawls when two finger portions of the
ratchet pawls engage the ratchet wheel. However, only the
finger portions engage the ratchet wheel to transmit the
torque force of the housing to the drive shaft, thereby
resulting 1n a limited torsional force transmission capability.

Another example of the conventional ratchet screwdriver
includes a mounting body, two spring-biased ratchet pawls
which are received 1n the mounting body, and a rotating
shaft which has a front end adapted to engage a screwdriver
and a rear annular end with an internally toothed portion that
1s sleeved on the mounting body to engage one of the ratchet
pawls. An adjusting ring 1s sleeved on the mounting body
adjacent to the ratchet pawls to depress or release the ratchet
pawls so as to convert the rotating directions of the mounting,
body for transmission to the rotating shaft. It 1s inconvenient
to operate the aforesaid ratchet screwdriver since the user
requires both hands to rotate the adjusting ring and the
mounting body. In addition, the size of the ratchet screw-
driver 1s 1ncreased due to inclusion of the adjusting ring.

SUMMARY OF THE INVENTION

The object of the present invention 1s to provide an easily
direction-convertible ratchet assembly that 1s capable of
overcoming the aforementioned drawbacks.

According to this invention, the ratchet assembly includes
a mounting body, a rotating shaft, a ratchet wheel, right and
left pawl members, an actuator, and a biasing member. The
mounting body includes front and rear portions opposite to
cach other 1n a longitudinal direction, and an intermediate
portion mterposed therebetween. The rear portion 1s adapted
to be secured to and 1s rotatable with a handle when the
handle 1s turned by a torque force. The front portion includes
a front end wall which extends in a first plane facing toward
the longitudinal direction, and has an inner tubular hole
which extends rearwards 1nto the intermediate portion so as
to form an 1nner surrounding wall surface that surrounds a
rotating axis parallel to the longitudinal direction. The inner
surrounding wall surface has upper and lower areas opposite
to each other in a first transverse direction transverse to the
longitudinal direction. The inner tubular hole 1s divided by
a central plane, which passes through the rotating axis and
which 1s parallel to both the longitudinal direction and the
first transverse direction, 1nto right and left chambers. The
rotating shaft 1s adapted to be rotated with a drive shaft about
the rotating axis, and includes proximate and distal portions
relative to the drive shaft. The distal portion 1s inserted 1n the
inner tubular hole along the rotating axis. The ratchet wheel
1s mounted on the distal portion so as to be rotated about the
rotating axis, and includes right and left half tooth portions
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which are respectively located 1n the right and left chambers.
The right and left pawl members are respectively disposed
in the right and left chambers. Each of the right and left pawl
members includes a pushed stem which has an actuated end
that movably extends upwardly and into the upper area and
outwardly of the intermediate portion, and a coupling end
that extends downwardly from the actuated end 1n the first
transverse direction, and a pawl body which 1s disposed on
the coupling end, and which includes a pawl engaging
surface that 1s disposed to face upwards and in the first
transverse direction and that 1s movable toward and away
from a respective one of the right and left tooth portions,
thereby engaging and disengaging the same, and an abutting
surface opposite to the pawl engaging surface in the first
transverse direction. The actuator 1s mounted on and 1is
shiftable relative to the mounting body between normal and
reverse positions. In the normal position, the actuator
releases one of the actuated ends of the right and left pawl
members to permit the respective pawl engaging surface to
move upwards so as to engage a respective one of the right
and left tooth portions, thereby transmitting the torque force
from the rear portion to the respective one of the right and
left tooth portions so as to turn the rotating shaft mn a
clockwise direction, while the actuator depresses the other
actuated end to move the respective pawl engaging surface
to disengage the other one of the right and left tooth portions
so as not to interfere with the transmission of the torque
force. In the reverse position, the actuator releases the other
actuated end to permit the respective pawl engaging surface
to move upwards so as to engage the other one of the right
and left tooth portions, thereby transmitting the torque force
from the rear portion to the other one of the right and left
tooth portions so as to turn the rotating shaft 1n a counter-
clockwise direction. The biasing member 1s disposed to bias
the abutting surfaces to move the pushed stems against the
depressing force of the actuator.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present invention
will become apparent 1 the following detailed description
of the preferred embodiments of the invention, with refer-
ence to the accompanying drawings, in which:

FIG. 1 1s an exploded perspective view of a first preferred
embodiment a ratchet assembly according to this invention;

FIG. 2 1s a longitudinal sectional view of the first pre-
ferred embodiment when shifted 1n a normal position;

FIG. 3 1s a partly cross-sectional view of the ratchet
assembly shown FIG. 2, taken along lines III—III thereof;

FIG. 4 a longitudinal sectional view of the first preferred
embodiment when shifted 1n a reverse position;

FIG. 5 1s a partly cross-sectional view of the ratchet
assembly 1 FIG. 4, taken along lines V—V thereof;

FIG. 6 1s a longitudinal sectional view of the first pre-
ferred embodiment when shifted 1n a bi-direction position;

FIG. 7 1s a partly cross-sectional view of the ratchet
assembly shown in FIG. 6, taken along lines VII—VII
thereof;

FIGS. 8. and 9 are exploded perspective and sectional
views of a second preferred embodiment of a ratchet assem-
bly according to this 1nvention; and

FIG. 10 1s an exploded perspective view of a third
preferred embodiment of a ratchet assembly according to
this invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Before the present invention 1s described in greater detail,
it should be noted that same reference numerals have been
used to denote like elements throughout the specification.
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Referring to FIGS. 1 and 2, the first preferred embodiment
of the easily direction-convertible ratchet assembly accord-
ing to the present invention 1s shown to comprise a mounting
body 10, a rotating shaft 20, right and left pawl members
31,32, an actuator 40, and a biasing member 50.

The mounting body 10 1ncludes an opened front portion
101 and a closed rear portion 102 opposite to each other 1n
a longitudinal direction, and an intermediate portion which
are 1nterposed therebetween. The front portion 101 includes
a front end wall which extends 1n a first plane facing toward
the longitudinal direction, and has an inner tubular hole 11
which extends rearwards 1nto the intermediate portion so as
to form an 1mnner surrounding wall surface 103 that surrounds
a rotating axis parallel to the longitudinal direction. The
inner surrounding wall surface 103 has upper and lower
arcas opposite to each other in a first transverse direction
transverse to the longitudinal direction. The inner tubular
hole 11 1s divided by a central plane, which passes through
the rotating axis and which 1s parallel to both the longitu-
dinal direction and the first transverse direction, into right
and left chambers 12,13. Each of the right and left chambers
12,13 has an upper narrow segment 121,131, and a lower
wide segment 122,132. A pin hole 16 1s formed through the
intermediate portion and extends radial to the axis. A barrier
14 1s secured on and cooperates with the mounting body 10
to confine a sliding rail 141 which extends in the longitu-
dinal direction. Three holes 142 are formed 1n the mounting
body 10 and are aligned with one another 1n the longitudinal
direction 1n the sliding rail 141.

The rotating shaft 20 includes a proximate portion 201
which 1s formed integrally with a drive shaft 24 with a
hexagonal-shaped hole 241 to facilitate insertion of a shank
of a hand tool 60, and a distal portion 202 opposite to the
proximate portion 201. The distal portion 202 1s disposed to
be inserted in the inner tubular hole 11 along the rotating
ax1s. An annular slot 23 1s formed between the proximate
and distal ends 201,202 and 1s aligned with the pin hole 16
such that a pin 161 can pass through the pin hole 16 to
engage the annular slot 23 so as to retain the distal portion
202 of the rotating shaft 20 in the inner tubular hole 11
against movement in the longitudinal direction. A spring 171
and a ball 172 are disposed 1n an accommodating space 17
which 1s confined by the distal portion 202 and the rear
portion 102. A ratchet wheel 21 1s mounted on the distal
portion 202 so as to be rotated about the rotating axis. The
ratchet wheel 21 includes right and left half tooth portions
211,212 which are respectively located 1n the right and left
chambers 12, 13. Each of the right and left tooth portions
211,212 has front and rear tooth segments 2121,2122 which
are spaced apart from each other 1n the longitudinal direction
to confine a recess 22 therebetween.

Right and left pawl members 31,32 are respectively
disposed 1n the right and left chambers 12,13. Each of the
rigcht and left pawl members 31,32 includes a pushed stem
311,321 and a pawl body 312,322. The pushed stem 311,321
has an actuated end 3111,3211 which movably extends
upwardly and into the upper narrow segment 121,131 and
outwardly of the intermediate portion of the mounting body
10 and which has a guiding surface 313,323, and a coupling
end 3112,3212 which extends downwardly from the actu-
ated end 3111,3211 in the first transverse direction and
through the recess 22. The pawl body 312,322 1s disposed on
and extends from the coupling end 3112,3212 forwardly and
rearwardly to form two portions that correspond to the front
and rear toothed segments 2121,2122 of the respective one
of the right and left tooth portions 211,212. In addition, the
pawl body 312,322 includes a pawl engaging surface 3121,
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3221 which 1s disposed to face upwards and in the first
transverse direction and which 1s movable toward and away
from the respective one of the right and left tooth portions
211,212, thereby engaging and disengaging the same, and an
abutting surface 3122,3222 opposite to the pawl engaging,
surface 3121,3221 1n the first transverse direction.

The actuator 40 1s mounted on the intermediate portion of
the mounting body 10 adjacent to the rear portion 102, and
1s retainingly slidable 1n the sliding rail 141 in the longitu-

dinal direction. The actuator 40 includes right and left cam
surfaces 412,422 which are disposed at two opposite sides of
the central plane, and which are respectively proximate to
the rear and front portions 102,101, right and left releasing
ogrooves 411, 421 which are aligned respectively with the
richt and left cam surfaces 412,422 in the longitudinal
direction and which respectively extend rearwardly and
forwardly, and right and left guiding surfaces 413,423 which
are disposed between the right cam surface and releasing
oroove 412,411 and between the left cam surface and
releasing groove 422, 411, respectively. A central recess 44
1s formed 1n the actuator 40 at the central plane such that a
biasing member 45 and a ball 46 are received therein to bias
the actuator 40 away from the mounting body 10 1n the first
transverse direction. Thus, the actuator 40 is slidable retain-
ingly along the sliding rail 141 to have the ball 46 engage a
selected one of the holes 142 in the mounting body 10. An
actuating portion 43 1s disposed on the actuator 40 to actuate
the sliding movement of the latter.

The biasing member 50 includes right and left biasing
units 52,51 which are disposed 1n the iner tubular hole 11
and which are spaced apart from each other in the longitu-
dinal direction. With reference to FIGS. 3 and 5, the right
and left biasing units 52,51 respectively include right and
left biasing portions 523,513 which are disposed 1n the right
and left chambers 13, 12 respectively underneath the abut-
ting surfaces 3122,3222 so as to bias the pawl engaging
surfaces 3121,3221 of the right and left pawl members
312,322 upwardly to engage the right and left tooth portions
211,212, respectively. Each of said right and left biasing
units 52,51 has two leg portions 522, 512 which extend
along the mnner surrounding wall surface 103 from two ends
of the respective one of the right and left biasing portions
523,513, and radially and outwardly of the intermediate
portion of the mounting body 10 along two grooves 15 such
that the leg portions 522,512 are disposed to be spaced apart
from and are urged towards each other 1n a second transverse
direction transverse to the longitudinal and first transverse
directions so as to be secured to the intermediate portion of
the mounting body 10.

As 1llustrated, referring to FIGS. 2 and 3, when the
actuator 40 1s moved to a normal position, where the ball 46
1s brought to engage the foremost hole 142, the actuator 40
releases the actuated end 3111 of the pushed stem 311 of the
rigcht pawl member 31 to permit the pawl engaging surface
3121 of the pawl body 312 to move upwards so as to engage
the right tooth portion 211, thereby transmitting a torque
force from the rear portion 102 to the right tooth portion 211
SO as to turn the rotating shaft 20, as well as the drive shaft
24, 1n a clockwise direction. On the other hand, the left cam
surface 422 of the actuator 40 depresses the actuated end
3211 of the pushed stem 321, against the biasing action of
the left biasmmg unit 51 by means of deformation of the
biasing portion 513, to move the respective pawl engaging
surface 3221 to disengage the left tooth portion 212 so as not
to mterfere with the transmission of the torque force.

Referring to FIGS. 4 and §, when the actuator 40 1s shifted
to a reverse position, where the ball 46 1s brought to engage
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the rearmost hole 142, the actuator 40 releases the actuated
end 3211 of the pushed stem 321 of the left pawl member 32
to permit the pawl engaging surface 3221 to move upwards
so as to engage the left tooth portion 212, thereby transmit-
ting the torque force from the rear portion 102 to the left
tooth portion 212 so as to turn the rotating shaft 20 and the
drive shaft 24 1n a counterclockwise direction, while the
actuated end 3111 1s depressed by the right cam surface 412
of the actuator 40, against the biasing action of the right
biasing unit 52 by means of deformation of the biasing
portion 523, to disengage the right tooth portion 211.

Referring to FIGS. 6 and 7, when the actuator 40 1s shifted
to a bi-direction position, where the ball 46 1s brought to
engage the middle hole 142, the actuator 40 releases both the
actuated ends 3111,3211 of the right and left pawl members
31,32 to permit the pawl engaging surfaces 3121,3221 to
engage the right and left toothed portions 211,212, thereby
permitting transmission of the torque force from the rear
portion 102 to the toothed portions 211,212 so as to turn the
rotating shaft 20 and the drive shaft 24 1n both clockwise and
counterclockwise directions.

Moreover, the provision of the guiding surfaces 313,323,
413,423 results 1n smooth shifting of the actuator 40.

As such, by the engagement of the two portions of the
pawl body 312,322 with the respective one of the right and
left tooth portions 211,212, the ratchet assembly can provide
a larger torsional force. In addition, since the actuator 40 1s
mounted adjacent to the rear portion 102, the user can
operate the actuator 40 with the same hand that 1s used to
orip the rear portion 102, thereby resulting in convenience
during shifting of the actuator 4. Moreover, the ratchet
wheel 21, the pawl members 31,32 and the biasing member
50 are received 1n the mounting body 10 so as to result 1n a
more compact size for the whole ratchet assembly.

FIGS. 8 and 9 show the second preferred embodiment of
the ratchet assembly according to this invention. A handle 70
has a mounting hole 71 to sleeve on the mounting body 10
in which the ratchet wheel, the pawl members and the
biasing member (not shown) have been mounted before-
hand. An opening 72 1s formed 1n the handle 70 such that the
actuating portion 43 on the actuator 40 can project upwardly
and outwardly of the handle 70. An operating plate 73 1s
disposed to cover the actuating portion 43 and 1s operated to
shift the actuator 40 1n the manner described beforehand.
Referring to FIG. 10, 1n the third preferred embodiment of
the ratchet assembly, the rotating shaft 20" has an axial hole
24" with two diametrically opposite engaging slots 241'. A
sleeve 80' 1s disposed to be 1nserted into the through hole 24",
and has two diametrically opposite engaging blocks 81°
which are formed on an outer surrounding wall thereof so as
to engage respectively the engaging slots 241' to rotate with
the rotating shaft 20'. The sleeve 80' further has two
hexagonal-shaped holes 82' which are formed 1n two ends so
as to 1nsert detachably two hand tools 60" of different
conilgurations.

While the present invention has been described in con-
nection with what 1s considered the most practical and
preferred embodiments, 1t 1s understood that this invention
1s not limited to the disclosed embodiments but 1s intended
to cover various arrangements included within the spirit and

scope of the broadest interpretations and equivalent arrange-
ments.

I claim:

1. An easily direction-convertible ratchet assembly
adapted for use 1n a hand tool which has a handle and a drive
shaft, said ratchet assembly comprising;:
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a mounting body including front and rear portions oppo-

site to each other in a longitudinal direction, and an
intermediate portion interposed therebetween, said rear
portion being adapted to be secured to and being
rotatable with the handle when the handle 1s turned by
a torque force, said front portion including a front end
wall extending in a first plane facing toward the lon-
oitudinal direction, and having an inner tubular hole
extending rearwards 1nto said intermediate portion so
as to form an inner surrounding wall surface which
surrounds a rotating axis parallel to the longitudinal
direction, said mner surrounding wall surface having
upper and lower areas opposite to each other 1n a first
transverse direction transverse to the longitudinal
direction, said inner tubular hole being divided by a
central plane, which passes through the rotating axis
and which 1s parallel to both the longitudinal direction
and the first transverse direction, into right and left
chambers;

a rotating shaft adapted to be rotated with the drive shaft

about the rotating axis, and including proximate and
distal portions relative to the drive shaft, said distal
portion being disposed to be inserted in said inner
tubular hole along the rotating axis;

a ratchet wheel mounted on said distal portion so as to be

rotated about the rotating axis, said ratchet wheel
including right and left half tooth portions respectively
located 1n said right and left chambers;

right and left pawl members respectively disposed 1n said

right and left chambers, each of said right and left pawl

members including

a pushed stem having an actuated end movably extend-
ing upwardly and into said upper area and outwardly
of said intermediate portion, and a coupling end
extending downwardly from said actuated end in the
first transverse direction, and

a pawl body disposed on said coupling end, and includ-
ing a pawl engaging surface disposed to face
upwards and in the first transverse direction and
movable toward and away from a respective one of
said right and left tooth portions, thereby engaging,
and disengaging the same, and an abutting surface
opposite to said pawl engaging surface 1n the first
transverse direction;

an actuator mounted on and shiftable relative to said

mounting body between

a normal position, where said actuator releases one of
said actuated ends of said pushed stems of said right
and left pawl members to permit said pawl engaging
surface of a respective one of said pawl bodies to
move upwards so as to engage a respective one of
said right and left tooth portions, thereby transmit-
ting the torque force from said rear portion to the
respective one of said right and left tooth portions so
as to turn said rotating shaft 1in a clockwise direction,
while said actuator depresses the other one of said
actuated ends of said pushed stems to move the
respective one of said pawl engaging surfaces to
disengage the other one of said right and left tooth
portions so as not to interfere with the transmission
of the torque force via the engagement of said one of
said actuated ends, and

a reverse position, where said actuator releases the
other one of said actuated ends of said pushed stems
of said right and left pawl members to permit the
respective one of said pawl engaging surfaces to
move upwards so as to engage the other one of said
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right and left tooth portions, thereby transmitting the
torque force from said rear portion to said other one
of said right and left tooth portions so as to turn said
rotating shaft in a counterclockwise direction, while
said one of said actuated ends 1s depressed by said
actuator; and

a first biasing member disposed to bias a respective one of
said abutting surfaces to move a respective one of said
pushed stems against the depressing force of said
actuator.

2. The ratchet assembly of claim 1, wherein each of said
rigcht and left tooth portions has front and rear tooth seg-
ments spaced apart from each other in the longitudinal
direction to confine a recess therebetween so as to permit
said pushed stem of the respective one of said right and left
pawl members to pass through in the f{first transverse
direction, said pawl body of each of said right and left pawl
members 1ncluding two portions which respectively extend
forwardly and rearwardly from said coupling end such that
when the respective one of said actuated ends 1s released,
said two portions will be moved to engage respectively said
front and rear toothed segments.

3. The ratchet assembly of claim 2, wherein said first
biasing member 1ncludes right and left biasing units which
are disposed 1n said inner tubular hole and which are spaced
apart from each other 1n the longitudinal direction, said right
and left biasing units respectively including right and left
biasing portions disposed in said right and left chambers
respectively underneath said abutting surfaces so as to bias
said pawl engaging surfaces of said right and left pawl
members upwardly to engage said right and left tooth
portions, respectively.

4. The ratchet assembly of claim 3, wherem each of said
rigcht and left biasing units has two leg portions extending
along said iner surrounding wall surface from two ends of
a respective one of said right and left biasing portions, and
radially and outwardly of said intermediate portion such that
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said leg portions are disposed to be spaced apart from and
are urged towards each other 1n a second transverse direction
transverse to the longitudinal and first transverse directions
so as to be secured to said intermediate portion.

5. The ratchet assembly of claim 3, wherein said actuator
1s movable 1n the longitudinal direction to be shifted
between the normal and reverse positions.

6. The ratchet assembly of claim §, wherein said actuator
1s mounted on said intermediate portion adjacent to said rear
portion, and 1s shifted between said actuated ends of said
pushed stems of said right and left pawl members.

7. The ratchet assembly of claim 6, wherein said actuator
includes right and left cam surfaces disposed at two opposite
sides of the central plane, and respectively proximate to said
rear and front portions such that in the normal position, said
left cam surface 1s brought to depress said actuated end of
said left pawl member downwardly, against the biasing
action of said left biasing portion, to disengage said left
tooth portion, and 1n the reverse position, said right cam
surface 1s brought to depress said actuated end of said right
pawl member downwardly, against the biasing action of said
right biasing portion, to disengage said right tooth portion.

8. The ratchet assembly of claim 7, further comprising;:

a second biasing member disposed between said actuator
and said mounting body to bias said actuator away from
said mounting body 1n the first transverse direction; and

a barrier secured on and cooperating with said mounting
body to confine a sliding rail which extends in the
longitudinal direction such that said actuator 1s retain-
ingly slidable along said sliding rail to shift between the
normal and reverse positions.

9. The ratchet assembly of claim 1, wherein said proxi-

mate portion of said rotating shaft 1s formed with a
hexagonal-shaped hole adapted for engagement of the drive

shaft.
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